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Abstract 
This paper reports on the associations between reports of bullying victimization and 
bullying perpetration in childhood and subsequent mental health and adjustment 
difficulties in late adolescence/adulthood (16-30 years) in a New Zealand birth cohort. 
There were general trends for rates of mental health/adjustment problems to be 
significantly associated with parental reports of bullying victimization in adolescence, 
and with parent and teacher reports of bullying perpetration in middle childhood or 
adolescence. Effect sizes were typically in the small to moderate range, and were reduced 
by covariate adjustment. After adjustment the majority of associations were statistically 
non-significant. Effect sizes did not vary significantly with gender or the age at which 
outcomes were assessed. 
Introduction 
This paper examines the associations between measures of bullying victimization and 
perpetration in childhood/adolescence and a range of later mental health/adjustment 
outcomes using data from the Christchurch Health and Development Study (CHDS), a 
longitudinal study of a birth cohort of 1265 individuals born in Christchurch, New 




Data and participants 
Study participants were assessed at annual intervals from birth to age 16, then at ages 18, 
21, 25 and 30, using a combination of semi-structured interviews, standardised testing 
and teacher questionnaires. All phases of the study were subject to ethical approval and 
all information was collected on the basis of signed consent from study participants. 
Sample sizes in the present analysis ranged from 979-985, representing 78%-79% of the 
surviving adult cohort.  
 
Measures of bullying  
Bullying victimization 
At ages 13, 14 and 15 participants’ parents were questioned about problems their 
child was experiencing at school, including “being teased, bullied by other children”. 
Ratings were made on a 3-point scale (no problem, minor problem, serious problem). 
Participants whose parents reported that this was a “serious problem” at any age were 
classified as being the victims of bullying during adolescence. 
 
Bullying perpetration 
When participants were aged 7 to 15, parents were questioned annually about 
their child’s behaviour using a questionnaire based on the Rutter (Rutter et al., 1970) and 
Conners (Conners, 1970) parent questionnaires (ages 7-13), or the Revised Behaviour 
Problems Checklist (ages 14-15) (Quay and Peterson, 1987). As part of this questioning 
parents were asked the extent to which the statement “bullies other children” (for ages 7-
13) or “tries to dominate others; bullies, threatens” (for ages 14-15) applied to their child. 
Parallel to parental reports, teacher ratings of child behaviour were also obtained from 
ages 7-12 years using a questionnaire that combined the Rutter (Rutter et al., 1970) and 
Conners (Conners, 1969, Conners, 1970) teacher questionnaires. This questionnaire also 
included the item “bullies other children”. All ratings were made on a 3-point scale 
(doesn’t apply, applies somewhat, certainly applies), and children were classified as 
bullying others at each age if the parent or teacher responded that the item “certainly 
applies”. For the purposes of this analysis, these data were used to define three measures 
of bullying perpetration during middle childhood (7-12 years) based on: (a) parent report; 
(b) teacher report; (c) combined parent or teacher report. In addition, the parent ratings 
from age 13-15 were used to define a measure of parent reported bullying perpetration in 
adolescence (13-15 years). In each case the definition was based on any positive report of 
bullying from the relevant source (parent, teacher) at any time during the interval.  
 
Mental health/ adjustment problems (16-30 years) 
At ages 18, 21, 25 and 30 participants were administered a comprehensive interview that 
examined aspects of their mental health and adjustment over the period since the previous 
assessment. This interview combined components standardised assessment tools 
including the Composite International Diagnostic Interview (World Health Organization, 
1993) and the Self-Report Delinquency Inventory (Elliott and Huizinga, 1989) with 
custom written survey items to assess participants on DSM-IV diagnostic criteria for a 
range of disorders including major depression, generalised anxiety disorder, panic 
disorders, social phobia, specific phobias, agoraphobia, substance use disorders, conduct 
and antisocial personality disorders. Participants were also questioned about the 
occurrence of suicidal thoughts and suicide attempts, their involvement in criminal 
offending and contacts with the police or judicial system (Fergusson et al., 2005). These 
data were used to classify participants on a series of 10 dichotomous measures of mental 
disorder/adjustment problems for each interview period. These measures included: major 
depression; any anxiety disorder; suicidal ideation; suicide attempt;  alcohol dependence;  
illicit drug dependence; conduct/antisocial personality disorder; violent offending (eg 
assault, fighting, threatening behaviour); property offending (eg theft, vandalism, fire-
setting); arrest/court conviction. For the purposes of the present analysis the data from the 
18 and 21 year interviews were combined to provide repeated assessments for each 
outcome over three approximately equal intervals from late adolescence to mature 
adulthood: 16-21 years, 21-25 years and 25-30 years.    
 
Covariates 
A wide range of potential covariate factors that were known to be correlated with 
bullying and/or mental health or offending were available from the study database. These 
measures spanned domains of: social and family background; family functioning; 
parental adjustment; child behavioural and personality factors; IQ and academic ability; 
childhood abuse; peer affiliations; and gender. Significant covariate factors from the 
covariate adjusted analyses are listed the bottom of Tables 1-3. These factors have been 
described in detail in previous studies (Fergusson et al., 2007, Fergusson et al., 2008, 
Fergusson et al., 1996). 
 
Statistical methods 
The associations between measures of bullying victimization/perpetration and mental 
health/adjustment outcomes were tested for statistical significance by fitting logistic 
regression models to the data for each outcome using a generalised estimating equation 
(GEE) approach (Liang and Zeger, 1986, Zeger and Liang, 1986). The GEE approach 
pooled the repeated measures data over the three assessment periods (16-21, 21-25 and 
25-30 years) to produce an estimate of the population averaged association between 
bullying/being bullied and each outcome. The general model fitted was of the form: 
logit(Yit ) = B0 + B1Xit 
where logit(Yit) was the log odds of the outcome Y for the ith participant in the tth time 
period (t = 16-21, 21-25, 25-30), and Xit was a measure of bullying/being bullied for the 
ith individual in the tth time period. In all cases the fitted model permitted the repeated 
measures of the outcomes within individuals over time to be correlated with an 
unstructured correlation matrix. In this model the coefficient B1 represents the effect of 
bullying/being bullied on the outcome pooled over the three observation periods. 
Estimates of the odds ratio and corresponding 95% confidence interval between 
bullying/being bullied and each outcome were calculated in the usual manner using the 
formula 
B1SE  1.96  B1 e where SEB1 was the standard error for regression coefficient 
B1.  
To adjust the observed associations between bullying victimization/perpetration 
and the outcomes for confounding, the above model was extended to include covariate 
factors. All covariate factors were initially included, and the model was then refined to 
remove those that were not significant (p<.05) predictors. The model fitted was of the 
form: 
logit(Yit ) = B0 + B1Xit + ∑BjZij 
where Zij were a set of covariates for individual i. Adjusted odds ratios were calculated 
using the adjusted regression coefficient B1 and the formula described previously.  
To test whether the effects of bullying victimization/perpetration varied with 
gender or the age at which outcomes were assessed, the fitted regression models were 
extended to include either a gender by bullying victimization/perpetration interaction or 
an age by bullying victimization/perpetration interaction. Because of the large numbers of 
interaction tests being conducted any significant interactions could be due to chance as a 
result of multiple tests of significance. To address this issue, Bonferroni adjusted (Grove 
and Andreasen, 1982) p-values (p<.005 for victimization; p<.00125 for perpetration) 
were used to correct for multiple (n=10 for victimization; n=40 for perpetration) tests of 




Associations between bullying victimization in adolescence and mental health/ 
adjustment outcomes 
Overall, 3.1% of participants were classified as being bullied during adolescence on the 
basis of parental report. Table 1 shows the sample cross-classified by parental report of 
bullying victimization. For each group the table reports the rate of disorder for each 
outcome pooled over the three assessment periods (16-21, 21-25, 25-30). The table also 
reports effect size estimates (odds ratios and 95% CIs) between bullying victimization 
and each outcome before and after adjustment for covariates. Effect size estimates were 
obtained using logistic regression methods (see Methods). Significant covariates from the 
covariate adjusted models for each outcome are listed at the foot of the table.  
For all outcome measures, children who were bullied had higher rates of later 
mental health/adjustment problems than children who were not victims of bullying. The 
unadjusted odds ratios ranged from 1.2 to 3.2 with a median value of 2.3. In most cases 
the associations were statistically significant (p<.05).  
In all cases, covariate adjustment reduced the strength of associations. The 
adjusted odds ratios ranged from 0.8 to 2.1 with a median value of 1.4. In most cases the 
adjusted associations were no longer statistically significant, the only exceptions being 
anxiety disorder and property offending.  
 
TABLE 1 HERE 
 
To examine whether the associations between being bullied and mental 
health/adjustment outcomes varied with gender or the age at which outcomes were 
assessed, the regression models fitted to the data in Table 1 were extended to include 
gender by being bullied and age by being bullied interaction terms. In no case did any of 
the interactions reach the Bonferroni-adjusted significance level. 
 
Associations between bullying perpetration and mental health/adjustment outcomes 
Table 2 shows the associations between reports of bullying perpetration during middle 
childhood (age 7-12) and later mental health and offending outcomes. The associations 
are shown for three sources of bullying report: parent report; teacher report; and 
combined parent or teacher report. Overall, 8.6% of participants were classified as 
bullying others by parent report, 8.4% by teacher report, and 13.6% by parent/teacher 
report. For each reporting source the table shows the pooled rates of disorder for each 
outcome and odds ratio estimates before and after adjustment for covariates. In nearly all 
cases, perpetrators of bullying had higher rates of later mental health and adjustment 
difficulties than participants who did not bully others. The unadjusted odds ratios ranged 
from 0.9 to 9.0 with a median value of 2.5. In most cases, these associations were 
statistically significant. Effect sizes appeared to be slightly weaker for parent report than 
for other measures of bullying.  
In most cases, adjustment for covariates reduced the associations between 
bullying and the outcome measures. The adjusted odds ratios ranged from 0.6 to 3.4 with 
a median value of 1.5. For parent reports of bullying the majority of adjusted associations 
were non-significant; however, for teacher report and combined parent/teacher report the 
adjusted associations remained significant for around half of the outcomes.  
 
TABLE 2 HERE  
 
Table 3 shows the associations between parental reports of bullying perpetration 
during adolescence (age 13-15) and later outcomes. Overall, 6.3% of participants were 
classified as bullying others at this age. The table shows that, in all cases, rates of later 
mental health/adjustment problems were higher amongst participants who bullied others 
than amongst participants who did not bully others. The unadjusted odds ratios ranged 
from 1.5 to 6.0 with a median value of 2.1. In almost all cases, the associations were 
statistically significant (p<.05).  
In all cases, adjustment for covariate factors reduced the effect sizes estimates. 
The adjusted odds ratios ranged from 0.8 to 2.7 with a median value of 1.3. In most cases 
the adjusted associations between bullying and the outcome measures were no longer 
statistically significant.  
 
TABLE 3 HERE 
 
The regression models fitted to the data in Tables 2 and 3 were extended to 
include gender by bullying and age by bullying interaction terms. None of the 
interactions reached the Bonferroni-adjusted significance level, suggesting that the 
associations between bullying and outcome measures did not vary with gender or with the 
age at which outcomes were assessed. 
 
Conclusion 
Reports of bullying perpetration and victimization in childhood were associated with higher 
rates of later mental health/adjustment problems. Effect sizes were typically in the small to 
moderate range and, in the majority of cases, were substantially reduced upon covariate 
adjustment. Effect size estimates were not significantly different between males and females 
and did not vary with the age at which outcomes were assessed. 
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Table 1. Rates (%) of mental health/adjustment outcomes (pooled over ages 16-21, 21-25, 25-30) by parent reports of bullying 
victimization (age 13-15 years) and effect size estimates (ORs and 95%CIs) before and after adjustment for covariates  
 
a Significant (p<.05) covariates: 1 = gender; 2 = childhood attention problems age 7-9; 3 = childhood sexual abuse age 0-16; 4 = deviant 
peer affiliations age 14; 5 = parental attachment age 15; 6 = childhood physical abuse age 0-16; 7 = IQ age 8/9; 8 = parental history of 
illicit drug use; 9 = family living standards age 0-10; 10 = average family income age 0-10; 11 = parental history of criminal offending; 
12 = maternal age at participant’s birth; 13 = maternal education; 14 = teacher rated academic achievement age 11-13. 
 
 Child not reported to 
be bullied by others 
(n=949) 
Child reported to 
be bullied by others 
(n=30) 
OR (95% CI) 
Significant 
covariatesa Outcome Unadjusted Adjusted 
Major depression (%) 25.5 33.3 1.5 (0.8-2.6) 1.2 (0.6-2.2) 1, 3, 5, 6, 8 
Anxiety disorder (%) 19.6 40.5 2.8 (1.6-4.9) 2.1 (1.1-3.9) 1, 3, 5-7, 11 
Suicidal ideation (%) 13.6 20.2 1.6 (0.8-3.2) 1.0 (0.5-2.0) 3, 5, 8, 9, 10 
Suicide attempt (%) 2.8 8.3 3.1 (1.2-8.3) 1.8 (0.7-5.2) 3, 5, 9 
Alcohol dependence (%) 6.0 7.1 1.2 (0.5-3.1) 1.1 (0.4-2.6) 1, 3, 4 
Illicit drug dependence (%) 7.6 9.5 1.2 (0.4-4.0) 0.8 (0.2-2.8) 1, 3, 4, 5, 8 
CD/ASPD (%) 3.4 9.5 3.2 (1.2-8.5) 2.1 (0.7-6.2) 1-5 
Violent offending (%) 11.4 22.6 2.2 (1.2-4.2) 1.6 (0.8-3.3) 1-5, 9, 12  
Property offending (%) 11.2 22.6 2.3 (1.3-4.1) 2.0 (1.1-3.8) 1, 2, 4, 5  
Arrest/conviction (%) 11.0 21.4 2.3 (1.1-4.8) 1.2 (0.6-2.5) 1, 2, 4, 5, 11  
Table 2. Rates (%) of mental health/adjustment problems (pooled over ages 16-21, 21-25, 25-30) by parent/teacher reports of bullying 
perpetration in middle childhood (age 7-12 years) and effect size estimates (ORs and 95%CIs) before and after adjustment for covariates  
(a) Parent report      
 
Outcome 
Child not reported 
to bully others 
(n=907) 
Child reported 
to bully others 
(n=78) 
OR (95% CI)  
Significant covariatesa Unadjusted Adjusted 
Major depression (%) 25.1 34.9 1.6 (1.1-2.2) 1.4 (0.9-2.1) 1, 3, 5, 6, 8 
Anxiety disorder (%) 19.8 27.0 1.5 (1.0-2.2) 1.3 (0.8-2.1) 1, 3, 5, 6 
Suicidal ideation (%) 13.5 20.9 1.7 (1.2-2.5) 1.2 (0.8-2.0) 3, 5, 7-9 
Suicide attempt (%) 2.6 7.9 3.3 (1.8-5.9) 1.9 (0.9-4.1) 3, 5, 9  
Alcohol dependence (%) 6.1 5.1 0.9 (0.5-1.6) 0.6 (0.3-1.2) 1, 3, 4 
Illicit drug dependence (%) 7.4 11.6 1.6 (0.9-2.7) 0.7 (0.3-1.4) 1, 3-5, 8 
CD/ASPD (%) 3.3 8.4 2.7 (1.4-5.2) 0.7 (0.3-1.4) 1-5 
Violent offending (%) 10.2 28.4 3.5 (2.4-5.1) 1.7 (1.0-2.7) 1-5, 9, 16 
Property offending (%) 10.9 18.6 1.8 (1.2-2.8) 1.0 (0.6-1.7) 1, 2, 4, 5 
Arrest/conviction (%) 9.5 32.6 4.6 (3.1-7.0) 3.4 (2.1-5.5) 1, 4, 5, 13, 15 
(b) Teacher report     
 
Outcome 
Child not reported 
to bully others 
(n=900) 
Child reported 
to bully others 
(n=81) 
OR (95% CI)  
Significant covariatesa Unadjusted Adjusted 
Major depression (%) 25.2 34.1 1.5 (1.1-2.2) 1.5 (1.0-2.3) 1, 3, 5, 6, 8, 11, 12 
Anxiety disorder (%) 19.7 28.6 1.6 (1.1-2.4) 1.5 (1.0-2.4) 1, 3, 5, 6, 15 
Suicidal ideation (%) 13.1 26.3 2.4 (1.6-3.5) 1.7 (1.1-2.6) 3, 5, 8, 9, 10 
Suicide attempt (%) 2.6 8.3 3.4 (1.7-6.7) 2.4 (1.1-5.0) 3, 5, 9 
Alcohol dependence (%) 5.6 11.5 2.2 (1.4-3.6) 1.5 (0.9-2.6) 1, 3, 4 
Illicit drug dependence (%) 7.0 17.1 2.6 (1.7-4.2) 1.2 (0.7-2.1) 1, 3, 4, 5, 14 
CD/ASPD (%) 2.5 18.0 9.0 (5.4-15.0) 2.9 (1.4-6.1) 1-5 
Violent offending (%) 10.1 28.6 3.5 (2.5-4.9) 1.2 (0.7-2.1) 1-5, 9, 16 
Property offending (%) 10.2 27.2 3.3 (2.4-4.4) 1.4 (0.9-2.3) 1, 2, 4, 5 
Arrest/conviction (%) 9.3 35.0 5.2 (3.6-7.6) 1.6 (0.9-2.7) 1, 2, 4, 13 
 
a Significant (p<.05) covariates: 1 = gender; 2 = childhood attention problems age 7-9; 3 = childhood sexual abuse age 0-16; 4 = deviant peer 
affiliations age 14; 5 = parental attachment age 15; 6 = childhood physical abuse age 0-16; 7 = average family income age 0-10; 8 = parental history of 
illicit drug use; 9 = family living standards age 0-10; 10 = maternal education; 11 = changes of parents to age 9; 12 = teacher-rated academic progress 
age 11-13; 13 = parental history of criminal offending; 14 = paternal education; 15 = IQ age 8/9; 16 = maternal age at participant’s birth;  
 
(c) Combined parent/teacher report 
   
  
Outcome 
Child not reported 
to bully others 
(n=854) 
Child reported 
to bully others 
(n=127) 
OR (95% CI)  
Significant covariatesa Unadjusted Adjusted 
Major depression (%) 24.6 34.7 1.6 (1.2-2.2) 1.5 (1.1-2.2) 1, 3, 5, 6, 8, 11, 12 
Anxiety disorder (%) 19.2 27.8 1.6 (1.2-2.2) 1.4 (1.0-2.0) 1, 3, 5, 6, 15 
Suicidal ideation (%) 12.9 22.4 2.0 (1.4-2.7) 1.5 (1.1-2.2) 3, 5, 8, 9, 10 
Suicide attempt (%) 2.3 8.0 3.7 (2.1-6.3) 2.5 (1.3-4.7) 3, 5, 9 
Alcohol dependence (%) 5.7 8.2 1.5 (1.0-2.3) 1.1 (0.7-1.8) 1, 3, 4 
Illicit drug dependence (%) 6.7 14.8 2.3 (1.5-3.5) 1.8 (0.9-3.4) 1-5 
CD/ASPD (%) 2.5 11.9 5.5 (3.3-9.0) 1.3 (0.6-2.6) 1-5 
Violent offending (%) 9.4 27.3 3.6 (2.6-4.9) 1.7 (1.1-2.6) 1-5, 9, 16 
Property offending (%) 10.0 21.9 2.5 (1.8-3.4) 1.3 (0.8-1.9) 1, 2, 4, 5 
Arrest/conviction (%) 8.4 30.7 4.8 (3.4-6.7) 2.5 (1.7-3.9) 1, 4, 13, 15 
Table 3. Rates (%) of mental health/adjustment problems (pooled over ages 16-21, 21-25, 25-30) by parental reports of bullying 
perpetration in adolescence (age 13-15 years) and effect size estimates (ORs and 95% CIs) before and after adjustment for covariates 
 
 
a Significant (p<.05) covariates: 1 = gender; 2 = childhood attention problems age 7-9; 3 = childhood sexual abuse age 0-16; 4 = deviant 
peer affiliations age 14; 5 = parental attachment age 15; 6 = childhood physical abuse age 0-16; 7 = IQ age 8/9; 8 = parental history of 
illicit drug use; 9 = family living standards age 0-10; 10 = average family income age 0-10; 11 = changes of parents to age 9; 12 = teacher-
rated academic progress age 11-13; 13 = parental history of criminal offending; 14 = maternal age at participant’s birth 
 Child not reported 
to bully others 
(n=918) 
Child reported 
to bully others 
(n=61) 
OR (95% CI) 
Significant 
covariatesa Outcome Unadjusted Adjusted 
Major depression (%) 25.0 36.8 1.7 (1.2-2.5) 1.1 (0.8-1.9) 1, 3, 5, 6, 8, 11, 12 
Anxiety disorder (%) 19.8 27.1 1.5 (0.9-2.4) 1.0 (0.6-1.8) 1, 3, 5-7, 13 
Suicidal ideation (%) 13.2 24.1 2.1 (1.4-3.3) 1.6 (1.0-2.5) 3, 5, 8-10 
Suicide attempt (%) 2.8 6.6 2.5 (1.0-6.3) 1.2 (0.4-3.2) 3, 5, 9 
Alcohol dependence (%) 5.7 10.8 2.0 (1.1-3.7) 1.4 (0.8-2.6) 1, 3, 4 
Illicit drug dependence (%) 7.1 16.9 2.6 (1.5-4.6) 2.0 (1.1-3.7) 1, 3, 4, 8 
CD/ASPD (%) 2.9 14.5 6.0 (3.2-11.0) 2.7 (1.4-5.3) 1-5 
Violent offending (%) 11.2 20.5 2.1 (1.3-3.3) 0.8 (0.4-1.4) 1-5, 9, 14 
Property offending (%) 11.2 16.9 1.6 (1.0-2.6) 0.8 (0.5-1.5) 1, 2, 4, 5 
Arrest/conviction (%) 10.5 24.1 2.6 (1.6-4.3) 1.4 (0.8-2.4) 1, 2, 4, 13 
